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Apparatus for Measuring Static Coefficient of Friction 
Under Compressive Loads 


A standard conventional test apparatus that 
measures the static coefficient of friction between two 
bodies is shown in Figure 1. This mechanism is 
satisfactory for testing under low stress conditions. 

For testing under high stress conditions, a new 
apparatus has been designed and built, employing the 
design shown in Figure 2. This new apparatus has 
been used to measure the static coefficient of friction 
of bodies under compressive stress of up to 600 psi 
( 4 . 1 x 106 N/m*). 

The new apparatus includes a load cell attached to 
a rigid structure. A crosshead directly beneath the cell 
is connected to a constant-speed electrical motor. A 
crossarm supported by the crosshead serves as a 
platform on which the bodies are tested. Test data are 
recorded on an X-Y recorder which is connected to the 
load cell and the motor. 

Before measurements are initiated, the body (test 
specimen) is placed between the two mounting plates 


which have been machined to the proper surface 
finish from material to be tested. The four bolts on 
top of the plate/spring assembly are then adjusted 
until the desired compressive load is reached. A 
special index mounted on the side of the assembly 
shows how much the spring must be compressed to 
obtain the desired load. 

The test procedure for both the conventional and 
the new apparatus is the same: The crosshead motor 
is switched on, and this allows the crosshead to move 
down, away from the load cell. The resulting tension 
on the filament applies horizontal force to the upper 
body. After this force reaches sufficient magnitude to 
overcome friction between the two bodies, the upper 
body begins to translate toward the pulley. This 
translation comes in spurts because, as the upper 
body moves, the filament tension is temporarily 
relaxed and then is applied again by the crosshead. 



(continued overleaf) 


This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States 


Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from .privately owned rights. 





Figure 2. Use of Spring To Provide Compressive Force 


The force F necessary to overcome the friction is 
recorded continuously on the X-Y recorder. The 
coefficient of friction pt is obtained from the following 
equation: 

^ = F/N 

where F is obtained from the recorder and N is the 
normal force supplied by the compressive load. 
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